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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1 -4, 6-66 as originally filed 

5 filed with telefax on 1 4.04.2004 

Claims, Numbers 

1 -1 5 filed with telefax on 1 4.04.2004 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
Form PCTV1PEA/ 409 (January 2004) 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
E3 claims Nos. 1 1 

because: 

Kl the said international application, or the said claims Nos. 1 1 relate to the following subject matter which 
does not require an international preliminary examination (specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/ 
or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the Standard. 

□ the computer readable form has not been furnished or does not comply with the Standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-15 

No: Claims 

Inventive step (IS) Yes: Claims 1-15 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-10,12-15 

No: Claims 

2. Citations and explanations 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



POINT I. 

In view of the support pointed out by the Applicant for the amendments of the definitions 
of radicals R 1a and R 23 , those amendments are acceptable according to the requirements 
of Art 34 (2) (b) , last sentence PCT. 

POINT III 

For the assessment of the presently worded claim 11, on the question whether it is 
industrially applicable, no unified criteria exist in the PCT. 

The patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognise as industrially applicable claims to the use of a compound 
in medical treatment, but will allow, however, claims to a known compound for first use in 
medical treatment and the use of such a compound for the manufacture of a new medical 
treatment. 

POINT V. 

The following document , quoted in the I.S.R., has been considered as relevant for the 
examination of the present application . Its numbering will be adhered to for the rest of the 
procedure. 

(1) WO-A-98/29405. 

In view of the content of (1) both novelty and inventiveness of the claimed matter on file 
can be acknowledged , because the compounds on file are neither disclosed nor 
suggested in that document. 

Formal point. 

Claim 2 reads unclearly because it refers to preferred definitions under the wording "except 
that" , wihch could read as an exclusion more than a preferred embodiment. 
The Applicant is invited to reformulate said claim at the entry of the application into the 
regional European proceedings. 
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CLAIMS 

1 . A compound of formual (I): 




4f" (CH 2 ) n — O— (CH 2 ) p CR 1a R 2a Ar 2 

Ar 1 — CHCH 2 NHCR 1 R 2 (CH 2 ) m / "^ ° 
OH 

(I) 



or a salt, solvate, or physiologically functional derivative thereof, wherein: 



Ar 1 is a group selected from 



10 






(c) 



and 




HO 



(d) 

wherein R 4 represents hydrogen, halogen, -(CH^qOR 7 , -NR 7 C(0)R 8 , -NR 7 S0 2 R 8 , 
-S0 2 NR 7 R 8 , -NR 7 R 8 , -OC(0)R 9 or OC(0)NR 7 R 8 , 
1 5 and R 3 represents hydrogen, halogen or C M alkyl; 
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or R 4 represents -NHR 10 and R 3 and -NHR 10 together form a 5- or 6- membered heterocyclic 
ring; 

5 R s represents hydrogen, halogen, -OR 7 or-NR 7 R 8 ; 

R 6 represents hydrogen, halogen, haloC^alkyl, -OR 7 , -NR 7 R 8 , -OC(0)R 9 or OC(0)NR 7 R a ; 

R 7 and R 8 each independently represents hydrogen or C w afkyl, or in the groups — NR 7 R 8 , 
10 -SO z NR 7 R 8 and -OC(0)NR 7 R 8 , R 7 and R 8 independently represent hydrogen or alkyl or 
together with the nitrogen atom to which they are attached form a 5-, 6- or 7- membered 
nitrogen-containing ring, 

R 9 represents an aryl (eg phenyl or naphthyl) group which may be unsubstituted or 
15 substituted by one or more substituents selected from halogen, alkyl, 
hydroxy, alkoxy or halo alkyl; and 

q is zero or an integer from 1 to 4; 

20 Ar 2 is a group: 




wherein 



25 R 11 is selected from hydrogen, C^alkyl, hydroxy, C,^ alkoxy, cyano, nitro, halo, 

Cvshaloalkyl, XC0 2 R 18 , -XC(0)NR 15 R 18 , -XNR 14 C(0)R 15 , -XNR 14 C(0)NR 15 R 18 , 
-XNR 14 C(0)NC(0)NR 16 R 16 , -XNR 14 SO z R 15 , -XS0 2 NR 17 R 18 , XSR 14 , XSOR 14 , XS0 2 R 14 , 
-XNR ,S R 16 , -XNR 14 C(0)OR ,s , or XNR^SOzNR^R 18 , 

or R 11 is selected from -X-aryl, -X-hetaryl, or -X-(aryloxy), each optionally substituted by 1 or 
30 2 groups independently selected from hydroxy, C^alkoxy, halo, C^alkyl, 
C^haloalkyl. cyano, nitro, CONR 15 R 16 , 
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-NR"C(0)R 15 , SR 14 , SOR«, -S0 2 R 14 , -S0 2 NR"R 18 , -C0 2 R 16 . -NR 1S R 16 , or hetaryl optionally 
substituted by 1 or 2 groups independently selected from hydroxy, C^alkoxy.halo, C^alkyl 
or d-ehaloalkyl; 

5 X is -(CH 2 ) r - or C 2 ^ alkenylene; 

r is an integer from 0 to 6, preferably 0 to 4; 

R 14 and R 15 are independently selected from hydrogen, C^alkyl. C^cycloalkyl. aryl, hetaryl, 
10 hetaryl(C^alkyl)- and aryl(C^alkyl)- and R 14 and R 1S are each independently optionally 
substituted by 1 or 2 groups independently selected from halo, C^alkyl, 
C3. 7 cycloalkyl, C,* alkoxy, Cehaloalkyl, -NHC(0)(C^alkyl), -SCMC^alkyl), -S0 2 (aryl), 
-CO a H, and -C0 2 (C,^alkyl), -NH 2 , -NH(C^alkyl), aryl(C^alkyl)-, aryl(C 2 ^alkenyl)-, 
aryl(C 2 ^alkynyl)-, hetaryl(C^alkyl)-, -NHSOaaryl. -NH(hetarylC^alkyl), -NHS0 2 hetaryl, 
15 -NHS0 2 (C,^alkyl), -NHC(0)aryl, or -NHC(0)hetaryl: 

or R 14 and R 15 , together with the nitrogen atom to which they are bonded, form a 5-, 6- or 7- 
membered nitrogen - containing ring; 

20 or where R» is -XNR 14 C(0)NR 15 Ri* , r« and R 1S may, together with the -NC(0)N- portion of 
the group R 1 to which they are bonded, form a saturated or unsaturated ring, preferably a 5-, 
6-, or 7- membered ring, for example an imidazoline ring, such as imidazolidine-2,4-dione; 

or where R" is -XNR 14 C(0)OR^, r" and R 1S may, together with the -NC(O)0- portion of the 
25 group R 11 to which they are bonded, form a saturated or unsaturated ring, preferably a 5-, 6-. 
or 7- membered ring, for example an oxazolidine ring, such as oxazolidine-2,4-dione; 

R 16 is selected from hydrogen, Chalky) and C 3 . 7 cycIoalkyl; 

30 or where R» is -XC(0)NR' 5 R'° or -XNR 14 C(0)NR 15 R« , r« and R 16 may, together with the 
nitrogen to which they are bonded, form a 5-, 6-, or 7- membered nitrogen containing ring; 

R ,7 and R 18 are independently selected from hydrogen, C^alkyl, C 3 . 7 cycloalkyl, aryl, hetaryl 
hetaryl(C^alkyl). and aryl(C^alkyl)-, or R" and R 18 , together with the nitrogen to which 
35 they are bonded, form a 5-, 6-, or 7- membered nitrogen containing ring; 

69 



3 



'•4 A :'r\ r-' :j-\s*^v * 



' PG4978-C ' *" """^^^^m 

and R 17 and R 18 are each optionally substituted by one or two groups independently selected 
from halo, Chalky!, and C 3 _ 7 cycloalkyl. C^haloalkyl; 

R 12 is selected from hydrogen, hydroxy, C^alkyl, C^alkoxy, halo, aryl. aryl(C^alkyl)- 
5 d-ehaloalkoxy, and C^haloalkyl; 

R 13 is selected from hydrogen, hydroxy, C^alkyl, C^alkoxy, halo, aryl, aryl(C^alkyl).. 
d-ehaloalkoxy, and C^haloalkyl; 

1 0 R 1 and R 2 are independently selected from hydrogen and c« alkyl with the proviso that the 
total number of carbon atoms in R 1 and R 2 is not more than 4; 

one of R 1a and R 23 is selected from hydrogen and C^alkyl, and the other of R 1a and R 23 
represents hydrogen or C^alkyJ; 

15 

m is an integer of from 1 to 3; 
n is an integer of from 1 to 4; and 
p is zero or an integer of from 1 to 3; 

20 and — represents a single or double bond. 

2. A compound of formula (I) as defined in claim 1, or a salt, solvate or physiologically 

functional derivative thereof, except that: 

R 1a and R 23 each represent hydrogen; 
25 and in the group Ar\ either: 

R 4 represents halogen, -(CH 2 ) q OR 7 , -NR 7 C(0)R*, -NR 7 S0 2 R*, -S0 2 NR 7 R* -NR 7 R B 
-OC(0)R* or OC(0)NR 7 R«, and R 3 represents hydrogen or alkyl; * ' 
or: 

30 £ g r eSentS " NHR1 ° ^ ^ " NHR, ° tOSether ^ 3 ^ ° r 6 - membered neterocyciic 

3. A compound of formula (I) according to either claim 1 or claim 2 wherein the group 
Ar is selected from groups (a) and (b) as defined in claim 1 . 

35 4 A compound of formula (I) according to any of claims 1 to 3 wherein, in the group Ar 2 . 
R is selected from hydrogen. C^alkyl, hydroxy, halo, -NR 14 C(0)NR 15 R 16 , 
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-NR 14 S0 2 R 15 and XS0 2 NR 17 R 18 wherein R 14 to R ,8 are as defined in claim 1. 



5. A compound of formula (I) according to any of claims 1 to 3 wherein, in the group Ar 2 
R 11 is selected from cyano, -CONR 15 R 16 , SR 14 , SOR 14 and S0 2 R 14 , wherein R 14 , r« and R ie 
are as defined in claim 1. 

6. A compound of formula (I) according to any of claims 1 to 5 wherein R 12 and R 13 each 
represent hydrogen. 



7. A compound of formula (I) according to any of claims 1 to 3 wherein R" represents 
hydrogen and R 12 and R 13 each represent halogen or C^alkyl. 

8. A compund of formula (I) according to any of claims 1 to 7 wherein R 1 and R 2 are 
both hydrogen. 



9. A compound of formula (l> according to any of claims 1 to 8 wherein each of m and n 
is independently 1 or 2, and p is zero or 1. 

10. A compound of formula (I) selected from: 
4-((1/?)-2-{[2-((3K)-3^ 

yl)ethyl]amino^1-hydroxyethyl)-2.(hydroxymethyl)phenol; 
4-{(1R)-2-[(2^(3R)-3-[(Ben^ 

hydroxyethyl}-2-(hydroxymethyl)phenol; 

4-{(1R)-2-[(2-{(3S)-3-[(Benzyloxy)methyl3-2,3-dihydro-1,4-benzodioxin.6-yl}ethyl)amino]-1- 
hydroxyethyl}-2-(hydroxymethyl)phenol; 

^HydroKymethtf^ 

1.4-benzodioxin-6-yl}ethyl)amino]ethyr)phenol; 

4-((1/?)-2-{[2-((3/?>3^[(6-Chloropyridin-3-y0metho^^ 

yl)ethyl]amino}-1-hydroxyethyl)-2-(hydroxymethyl)phenol; 

4-((1R)-2-{[2-((3R)-3-{[(2,6-Dichloropyridin-3-yl)methoxy]methyl}-2,3-dihydro-1.4- 
benzodioxin-6-yl)ethylJamino}-1-hydroxyethyl)-2-(hydroxymethyl)phenol; 

4-{(1R)-2-[(2^2-[(Benzyloxy)methyl]-2,3-dihydro-1,4-benzodioxin-6-yl}ethyl)am 
hydroxyethyl}-2-(hydroxymethyl)phenol; 

4-((1R)-2-{[2-((3R)-3-{[(5-Bromopyridin-3-yl)metho><y]me% 
yl)ethyl]amino}-l-hydroxyethyl)-2-(hydroxymethyl)phenol; 
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dih y dro-1,4-benzodlo l < i n-2.yl} m e<hoxy) m e(h y(Iben20nlw , e . ^noJethyfl-2,3- 

d l hydro-1,4-benz 0 dioxin-2-yl}methoxy)methy|]ben 2 amide- n°)elhyU-2.3- 

yljethyDammoJ-l+ydroxyethya-^hydrcwymelhyOphenol- oenzodroxm-e- 
b9 "*>*°*'n*ylJ e m y ^^ 

2,3 dihydro-1,4-ben 2 od.ox.n-2-yl}methoxy)methyl]phenyl}urea- 

4 -«1*>-2^(3*)^^ 4-benzodioxfn 6 

y0ethy0amfnoH-hydroxyeihy0-2-(hydroxy me thy,)pheno.- ^ benzod '°*'"-6- 

yl)ethyl]am,no}-1-hydroxyethy.)-2.(hydroxymethy«)pheno|- 

hyd ro xyelhyl>2-<hyd ro xy me ihyl)p y ridin.3.o|- /Jemyi^mmoj-l. 
hydraxyemyl^ydroxyphenyo^an^^^J emaaK >»"^Ovnamm oh 1. 
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hydroxyethyl}-2-hydroxyphenylformamide; ' 
or a salt, solvate or physiologically functional derivative thereof 

5 

11. A method for the prophylaxis or treatment of a clinical condition in a mammal such as 
a human, for which a selective fe-adrenoreceptor agonist is indicated, which comprises 
admiration of a therapeutically effective amount of a compound of formula (I) according to 

10 7r T- 1 t0 1 °' ° r 3 acce P^ -t solvate, or physio.ogicLy 

10 functional derivative thereof. «««y'^iiy 

IL-iT"? of ,omiu,a (,) accord,ng to any of claims 1 ,o 10 ' or a ■*«"—*■* 

accaptabie salt, soivata, or physiaiogicaiiy functionai derivative tharaot for usa in mad J 



15 



therapy. 
13. 



20 



A pharmaceutical formulation comprising a compound of formula (I) according to anv 
of c,a,ms 1 to 1 0, or a pharmaceutica.ly acceptable salt, solvate, or physiologically Z^oZ 
derive thereof, and a pharmaceutica.ly acceptable carrier or excipfent, and opsone 
or more other therapeutic ingredients. M«ona«y one 



14. 



25 



30 



The use of a compound of formula (,) according to any of claims 1 to 10 or a 
pharmaceutical* acceptable salt, solvate, or physiologically functional derivative thereof in 
the manufacture of a medicament for the prophylaxis or treatment of a clinical condor 
whrch a select.ve pVadrenoreceptor agonist is indicated. 

15 A process for the preparation of a compound of formula (I), according to any of claims 
1 to 10, or a salt, solvate, or physiologically functional derivative thereof, which comprLes 

(a) deprotection of a protected intermediate, for example of formula (II). 



Ar ,a — -CHCH^CRVCCH^ 
OR 24 




(ID 
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or a salt or solvate thereof, wherein R\ R 2 , R 1a , R 2 *, m, n, p and— are as defined for the 
compound of formula (I), Ar 1a represents an optionally protected form of Ar 1 ; Ar 23 represents 
an optionally protected form of Ar 2 and R 23 and R 24 are each independently either hydrogen 
5 or a protecting group, provided that the compound of formula (II) contains at least one 
protecting group; 

(b) alkylation of an amine of formula 

Ar 1 ! CH CH.NHR 23 

| 

OR 24 

(VIII) 

10 wherein Ar 1a , R 23 and R 24 are as defined for formula (II) with a compound of formula (XV): 

| J J}- (CH^OtCH^CR^R^Ar^ 



15 



LCR 1 R 2 (CH 2 )/ ° 



(XV) 



wherein Ar 2 , R\ R 2 , R 1a , R 23 , m, n and p are as defined for the compound of formula (II) 
and L is a leaving group as defined for formula (IX); 



followed by the following steps in any order: 

(i) optional removal of any protecting groups; 

(ii) optional separation of an enantiomer from a mixture of enantiomers; 

(iii) optional conversion of the product to a corresponding salt, solvate, 
20 or physiologically functional derivative thereof. 
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ABSTRACT 



The present invention relates to novel compounds of formula 



(I), 



Ar<— ^HCH^HCRVfCK,), 




< CH 2 )„ O (CR^R 28 ) Ar 2 



and salts, solvates and physiologically acceptable derivatives thereof t„ 
manufacture, to pharmaceutical compositions containing m anTto'th. ," T" ** ** 
10 particular their use in the praxis and treatment of £££££ " ^ " 



15 
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